Taxol, a microtubule stabilizer, prevents atrial fibrillation in in vitro atrial fibrillation models using rabbit hearts.
Increased atrial oxidative stress plays an important role in the pathogenesis of atrial fibrillation. A predisposition for atrial fibrillation can be produced by altering the activities of enzymes related to reactive oxygen species metabolism. Microtubule integrity is necessary for cardio-protection; microtubules are involved in many cellular processes, including enzymatic activity. Taxol, a common microtubule stabilizer, can protect cardiac myocytes from oxidative stress. However, its effects on atrial fibrillation remain unknown. In vitro rabbit heart models of ischemia-, stretch-, and cholinergic agitation-induced atrial fibrillation were developed. Using either a fluorometric or spectrophotometric assay, we measured reactive oxygen species and the activities of oxidative enzymes including nicotinamide adenine dinucleotide phosphate (NADPH) oxidase, xanthine oxidase, mitochondrial electron transport chain complexes I, mitochondrial electron transport chain complexes III, and superoxide dismutase. Taxol effectively reduced the incidence of ischemia-, stretch- and cholinergic agitation-induced atrial fibrillation in in vitro rabbit heart models by 50%, 60%, and 40%. Moreover, Taxol decreased the level of reactive oxygen species by 46%, 49%, and 70% in ischemia-, stretch- and cholinergic agitation-induced atrial fibrillation models. Additionally, the activities of NADPH oxidase and xanthine oxidase were increased, whereas those of mitochondrial electron transport chain complexes I and III and superoxide dismutase were not affected. Taxol, a microtubule stabilizer, prevents atrial fibrillation in in vitro atrial fibrillation model using rabbit hearts. This stabilizer most likely prevents atrial fibrillation by reducing the level of reactive oxygen species.